Neurotensin and neuromedin N undergo distinct catabolic processes in murine astrocytes and primary cultured neurons.
We examined the occurrence of various endopeptidases and exopeptidases and their subcellular partition within soluble and membrane-associated compartments of 15-day-old astrocytes and 4-day-old primary cultured neurons. Peptidases were monitored with chromogenic or fluorimetric substrates and identified by means of specific inhibitors. We assessed the contribution of these peptidases in the catabolism of two related neuropeptides, neurotensin and neuromedin N. Metabolites were separated by HPLC and the identity of the proteolytic activities involved in their formation was established using specific inhibitors. Neuromedin N and neurotensin undergo both quantitative and qualitative differential proteolysis. Initial maximal rates of neuromedin N degradation were higher than those of neurotensin in both cell types. Furthermore, the two peptides were inactivated much more rapidly by the soluble than by the membrane-associated fractions prepared from both cell cultures. Neuromedin N was rapidly broken down by an aminopeptidase M/leucine aminopeptidase attack, leading to the functionally silent Des-Lys1-neuromedin N metabolite. In the astrocytic membrane-associated fraction, neuromedin N underwent an additional minor endoproteolytic cleavage at the Pro3-Tyr4 bond elicited by endopeptidase 24.11, as suggested by the protective effect of its blocking agent phosphoramidon. Unlike neuromedin N, neurotensin totally resisted hydrolysis by aminopeptidases. Primary inactivating cleavages detected in both cell types appeared mainly located at the Arg8-Arg9 and Pro10-Tyr11 bonds, leading to the formations of neurotensin-(1-8) and neurotensin-(1-10) as the major biologically inactive neurotensin catabolites. Endopeptidase 24.15 appeared mainly responsible for neurotensin-(1-8) formation by the soluble fraction of neurons and astrocytes. In contrast, endopeptidase 24.16 was involved in neurotensin-(1-10) formation by both soluble and membrane-associated fractions of the two cell types. An additional cleavage leading to neurotensin-(1-11) formation and ascribed to endopeptidase 24.11 was detected mainly in the membrane-associated fraction from astrocytes. Finally, the secondary processing of neurotensin degradation products indicated that: (a) neurotensin-(1-11) was converted into neurotensin-(1-8) in the membrane fraction prepared from astrocytes; (b) neurotensin-(1-10) was transformed into neurotensin-(1-8) by an unidentified peptidase belonging to the class of metalloenzymes. The significance of distinct quantitative and qualitative catabolic fates of neuromedin N and neurotensin in cultured astrocytes and neurons is discussed.